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TORSION METER FOR RECORDING THE HORSE
POWER OF STEAM TURBINES. 

By the English Correspondent of the SCIENTIFIC 

AMERICAN. 

ONE of the greatest engineering difficulties in con
nection with steam turbines is the correct calculation 
of the horse-power developed. Owing to the peculiar 
features of this system of generating power, the pro
cess ordinarily employed is unsuitable, with the result 
that the data can only be ascertained by dint of careful 
and prolonged mathematical calculation, and even then 
the product is only approximate. This drawback has 
been severel.f felt by shipbuilders and engineers es
peciall)" in view of the fact that the utilization of the 
steam turbine for marine purposes is being so ex
tensively developed. 

The invention of a device therefore whereby the 
horse-power of this system of developing power can be 
accurately obtained quickly and readily will commend 
itself to all those who make use of turbines. This ap
paratus, which is the joint invention of Mr. Archibald 
Denny and Mr. Charles Henry Johnson, the electrical 
engineer to the firm of Messrs. William Denny & 
Brothers, of Dumbarton, who have been actively en
gaged in the exploitation of the Han. C. A. Parsons' in
vention, is described as a torsion meter, and by its aid 
the torsion of the revolving shafts can be ascertained, 
and consequently the horse-power that is being trans
mitted can be accurately indicated. 

The accompanying photographs, which we are able 
to publish through the courtesy of the manufacturers 
of the appliance, Messrs. Kelvin & White, of Glasgow, 
illustrate the invention, while the diagram compre
hensively demonstrates the integral parts of the ap
paratus and its application to the shafts. Upon the 
shaft the torsion of which it is desired to ascertain, 
two light gun-metal wheels, A and B, are fixed at a 
convenient distance apart. There is a permanent mag
net mounted on each wheel, the projecting pole of 
which is of V form, so as to produce a dense and defi
nite magnetic field at the point. Beneath these mag
nets, in a concentric pOSition with the wheels and 
shaft there are two inductors, A and B. Each of 
these latter comprises a quadrant-shaped piece of soft 
iron which is mounted on a gun-metal stand, which 
can be leveled by the aid of screws. There are a 
number of separate but identical windings of insulated 
wire on each of these pieces of iron, the number of 
windings being such as to be suitable per unit of cir
cumferential length of the iron. In conjunction with 
these indicators is a recording box, which contains 
two series of contact studs, A and B, and around eacIi 
of which is attached a scale. Two contact arms, A 
and B, are in connection with these arrangements of 
contact studs, and by means of these arms it is pos
sible to establish electrical connection as desired be
tween it and any desired stud of a series. In series A 
is :i. stud for every individual winding in the inductor, 
B, each separate stud being connected to its particular 
winding by a separate wire, while all the wires are con
tained in the multiple cables, A and B. Two common 
wires, which are also contained in the cables, also 
serve to connect the remaining ends or returns of the 

current flowing in the circuit to be altered as re
quired. 

The scale A is divided into six equal parts, there be
ing six separate windings in the inductor, A, and con-

tween the neighboring windings in the inductor, B, 
is also generally 0.2 inch; the wheel which is in con
nection with the inductor at the turbine end of the 
shaft is so set that the magnet attached thereto is 

TYPE OF TORSION METER FOR ATTA CHMENT TO SLOW
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sequently six studs in the series A. The length of 
five subdivisions of the scale represents the circum
ferential length occupied by all the windings on the 
indicator, each subdivision representing one distance 
bet'Yeen neighboring windings, which is generally 0.2 
inch. There are fourteen equal subdivisions on the 
scale, B, fourteen separate windings on the inductor, 
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exactly above one of the two end windings in the in
ductor. 

The correct end winding to which the magnet has to 
be set is that from which the magnet travels toward 
the other end winding during the rotation of the 
shaft. The wheel which is in connection with the 
other inductor is also set in such a manner that its 
magnet comes exactly above one of the two end wind
ings in the inductor, the correct end winding in this 
case being that from which the magnet travels in the 
opposite direction to the other end winding during 
the rotation of the shaft. The accurate setting of 
these magnets to the separate windings is facilitated 
by lines cut in the top of the inductors exactly above 
the end windings. The magnets are set to these 
lines. The rotation of the shaft without, however, 
the transmission of any power induces a current in 
the end or zero winding of each inductor, the arms of 
the contacts first being placed in connection with 
the end or zero stud in each series. Both of these 
separate currents traverse their respective circuits, 
and in each instance pass from the inductor winding 
in which they are induced to the respective zero studs 
to which these windings are connected, then return 
to the inductors again through the respective contact 
arms, resistances, and telephone receiver windings. 
By suitable arrangement of the connections to the re
ceiver windings the effects of the two separate currents 
flowing therein are in opposition, and consequently 
neutralize each other's effect on the receiver when 
the potentials of the two currents flowing are exactly 
equal at the same instant. The currents are made 
equal in strength by the variable resistances in each 
circuit, and then so long as the shaft transmits no 
power, and is thus subject to no torsion. No sounds 
are transmitted to the telephone receiver, owing to 
the fact that the currents induced in the zero windings 
have been equalized and are both induced at precisely 
the same moment. When, however, the shaft trans
mits power, a certain amount of torsion therein is 
established, and this action causes the zero windings 
of the inductor next to the turbine to be excited before 
the other by the exact extent of the torsion set up in 
the shaft. A loud ticking sound is then audible at the 
telephone receiver, owing to the fact that the currents 
are no longer neutralizing one another. 

THE TORSION METER APPLIED TO A TURBINE SHAFT. 

In operation, the contact arm, B, is now moved 
progressively from one contact stud to the succeeding 
one, the movement being continued until the position 
of greatest silence in the receiver is once more ob
tained. Upon the discovery of this position the read
ing on the scale, B, opposite the contact arm indicates 
the circumferential measurement of the angle of tor
sion of the shaft at the radius of the inductor wind
ings. There is at this junction a current of equal 
potential to that induced in the zero winding of the 
inductor, A, induced in the corresponding winding of 
the inductor, B, connected with the contact arm, B, 
at precisely the same instant, The result is that the 

windings on the inductors to their respective contact 
arrr 

A variable resistance is included in each of these two 
circuits, and one winding of a differentially-wound 
telephone receiver. The inclusion of this variable 
resistance enables the strength of the potential of the 

B, and fourteen studs in the series, 13. As in the 
previous scale, the length of thirteen subdivisions of 
this scale represents the circumferential length occu
pied by all the windings in the inductor, the distance 
between the neighboring windings being represented 
by one subdivision of the scale.. The usual distance be-
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scale reading indicates the displacement of one magnet 
with regard to the other, brought about by the torsion 
of the shaft. Should, however, the degree of torsion 
be too great to read on scale, B, the contact arm, A, 
is moved from stud to stud until a reading can be ob
tained on scale, A, the torsion indicator being the ag
gregate total of the two readings on the two scales, A 
and B. It is then easy to obtain by such combined use 

ments to eliminate as far as possible all outside noise, 
the recording box is generally placed in a quiet cabbi, 
as by so doing it becomes possible to hear clearly the 
sounds transmitted to the telephone receiver. A note
worthy improvement which is not shown in the ac
companying illustrations has recently been made. 
This is the addition of a recording instrument, by 
means of which the revolutions of each engine are in-

THE SAMPLE TAKER WITH ITS VALVES OPEN AND CLOSED. 

of the scales, A and B, the reading corresponding to 
any large displacement of one magnet relatively to 
the other. 

In the accompanying photograph of the apparatus, 
an improved form of the torsion meter is shown. 
This apparatuS' is the outcome of the five years' ex
perience that has been gained by the ·use of the in
strument already described, and its paramount feature 
is that it is more applicable to slower speeds of revo
lution than the original device. In this case the in
ductor, A, is made of a thin soft iron core which is 
wound with insulated wire. The inductor, B, is a 
similar core and winding, but whereas the A inductor 
is mounted on a base, the second one is on a slider, 
which is so carried on a quadrant-shaped guide that 
by the simple turn of a hand wheel the slider which 
carries the core may be moved either backward or 
forward along the guide. The telephone receiver is 
placed in circuit with the two indicators, and each 
of the latter. is set beneath a wheel carrying.a magnet. 
To read the indicator, it is only necessary to move 
the hand wheel in one or other direction until silence 
is obtained in the receiver. The extent of adjustment 
is recorded, and thus gives the degree of torsion on 
the shaft. One variation of the appliance is that it 
maybe applied to indicate the torsion of shafts driven 
by reciprocating engines. Owing to the fact, however, 
that the degree of torsion may vary during a single 
revolution, which is attributable to the uneven turn
ing movements of steam engines, there are six mag
nets employed on each wheel instead of one as in the 
previous instrument, and each of these magnets is 
placed equidistantly about the circumference of the 
wheels, and they are each arranged in a different paral
lel plane. 

Any pair of windings on the two inductors can be 
brought into circuit with the telephone receiver at 
the same time by means of a switch. Resistances are 
inserted for the purpose of varying the potentials of 
the induced currents. The angle of torsion by this 
apparatus can be ascertained readily at six points of 
the circumference, and the mean torsion can be quick
ly resolved during a revolution for any constant con
dition or short trial. Some idea of the exactitude of 
this appliance may be gathered from the fact that in 
a recent trial of unusual severity, the degree of error 
did not exceed one per cent. 

dicated by a pen upon a drum of paper. The record
ing is made by electric contacts. A second pen is con
nected from the watch of the observer on the bridge 
who is taking time on the mile, while another pen 
marks half seconds from a standard clock. The value 
of this later addition is that the observer in the cabin 
with the apparatus can carry out his operations inde
pendently of information from the engine room. The 
result of a run both as regards power and speed can 
be published within a few minutes of the completion 
of a trial. 

A SAMPLE TAKER FOR USE IN DREDGING 
OPERA TIONS. 

By the English Correspondent of SCIENTIFIC AMERICAN. 

A SIMPLE invention, which is of great utility to en
gineers engaged in dredging operations in estuaries 
and harbors, has been devised by Mr. G. F. Lyster, the 
engineer for the Mersey dock authorities. The scope 
of this device is to render the operations more effi
cient, . and to economize wear and tear upon the ma
chinery, as well as fuel consumption. Every engineer 
in this ramification of industry fully realizes the im
portance of ascertaining the percentage of sand or 
mud contained in the volume passing through the sue-

that they should be supplemented by some method of 
actually ascertaining the efficiency of the results. This 
determination can be carried out by means of Mr. 
Lyster's device. 

The apparAtus, which is called a sample taker, com
prises a brass tube about 10 inches in length by 2 
inches in diameter. On one side there is a long slit 
in which a glass is fitted, so that the contents of the 
tube may be readily inspected when desired. Hinged 
valves faced with soft India rubber are fitted to the 
ends of the tube. When these valves are closed, .they 
are pressed strongly against their seatings by means 
of springs. A portion of the valve is projected be
yond the hinge so as to engage with a trigger, and 
the action of the latter serves to hold the valve open. 
The tube is fixed to the end of a staff, along which 
extends a brass rod for actuating the triggers. 

In operation the sampler is lowered with both ends 
opened in the way of the current of the discharge from 
the suction pipe, so that the material flows directly 
through the apparatus. Both ends are closed simul
taneously when desired. In this manner the engineer 
is able to gather practically a sample of the sand and 
water in the tube. The sampler is then withdrawn 
and its contents emptied into a long test tube of small 
diameter, and graduated so that the percentage of 
solid matter of the whole contents can be quickly 
gathered. 

With this simple apparatus some data of great value 
to dredging engineers has been obtained. In the first 
place, it has been ascertained that the area and form 
of the nozzle at the bottom of the suction pipe exercise 
considerable influence upon the percentage of sand in 
the flow through the pumps. For instance, it has 
proved that the nozzle should be completely imbedded 
in the sand as far as possible, as by this means it is 
possible to reduce the quantity of water drawn into 
the suction pipe. When in operation, the nozzle under 
suction causes a cavity around it in the bed of the 
river, and to obtain the highest efficiency the formation 
of such a cavity should be reduced to the minimum. 
Consequently, a new type of nozzle has been devised, 
by which it is always maintained in an imbedded posi
tion in the bed of the river, and the amount of water 
thu� drawn in is insignificant. The utilization of this 
simple apparatus has resulted in several improvements 
being effected in the dredging machinery used by the 
Me.rsey dock board, with a corresponding increase in 
the efficiency' of the plant and its operation. 

== . . _--

THE USE OF BRONZE CASTINGS FOR NAVAL 

PURPOSES. 

By DR. ALFRED GRADENWITZ. 

CONNING towers for submarine boats have recently 
been made from what is called "diamond bronze," 
being an alloy similar to Delta metal, Durana metal, 
etc., 'but for its considerably higher strength and tena
city and its freedom from any iron. In fact, the iron 
otherwise contained in alloys is a serious drawback to 
the safe handling of the compass. As on the other 
hand diamond bronze is extremely resistant against 
sea water, its use for naval purposes should seem to be 
highly suitable. It may be mentioned that tests made 

This apparatus has been subjected to some five years' 
constant service in this class of work before its recent 
introduction on the market, and its value and effi
ciency had thus been well established. The instru
ment has been thoroughly tested on ten different tur
bine steamers that have been built by Messrs. Denny 
Brothers, and has proved completely successful, an 
average accuracy of 99 per cent of readings being 
easily and quickly obtained. This is of great im
portance in connection with turbine engines, since the 
ordinary indicator diagrams have proved unreliable. 
It may be explained that the inventors have been en
gagEd in the evolution of this appliance for no less 
than fifteen years. At first it was devised for opera
tion in connection with machine-driven shafting, but 
was abandoned owing to lack of practical success. The 
introduction of the steam turbine, however, gave the 
inventors fresh impetus, and the present instrument 
is the outcome of their unceasing efforts. A promin
ent feature of the instrument is its immunity from 
derangement. The absence of rubbing contacts ob
viates any possible wear and tear from this source. 
They require no attention when not in use, while as 
they generate their own current they are convenient, 
and form a useful permanent addition to an engine
room equipment, it being possible to take a reading 
whenever desired with facility and celerity. 

BRONZE CONNING TOWERS FOR SUBMARINES IN THE CLEANING SHOP. 

As it is important for the purposes of fine adjust-

tion pipes. The ratio of water to sand must be re
duced to the minimum, since a heavy percentage of 
water drawn in through the suction pipes involves 
useless wear and tear upon the machinery and expense 
of fuel to no purpose. The ordinary gages attached 
to the pumps certainly indicate, by variations of the 
pressure, the work which is being carried out, but such 
results are not entirely satisfactory. It is desirable 
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on a tower with cast-on rods showed a tensile strength 
of 45 kg. per sq. mm. (64,004 lb. per sq. in.) with 18 
per cent elongation. The ;Lccompanying illustra.tion rep
resents some conning towers cast in the foundry of 
Messrs. Ostermann & F'liis, of Cologne-Riehl, Germany. 
The tower shown above is so large as to contain any 
checking apparatus for the propulsion, diving, and tor
pedo outfits, while affording accommodation for two or 
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